inTrODUcTiOn Essential Tremor (ET) is one of the most common neurological diseases (1) (2) (3) , occurring in 1 of every 25 people aged 40 years and older (4) . It is estimated to affect seven million individuals in the United States alone (5) . The tremor is generally progressive (6, 7) and can be debilitating; as 15-25% of patients with ET retire prematurely, and 60% choose not to apply for a job or promotion because of uncontrollable shaking in their hands (8) . The shaking is often embarrassing for patients (9) , who are concerned about how they will be perceived by others. Social anxiety as well as social phobia can accompany the disorder (10, 11) , and some patients are reluctant to be seen in public.
In general, public awareness of and attitude toward disease is an important issue for patients. Misconceptions, negative attitudes, and stigma from disease may have a profound effect on patients' quality of life (12) . For this reason, public knowledge and awareness of neurological disease has been studied extensively; for example, in epilepsy alone, there are more than 20 such studies (12, 13) . Despite its high prevalence and potential to produce disability, ET does not garner the same public attention as a related tremor disorder, Parkinson's disease (PD), which is less prevalent than ET. To our knowledge, public awareness of ET and the accuracy of the public's knowledge of ET have never been studied.
The goal of the current survey was to determine the extent of awareness of ET and to gauge general knowledge about ET among individuals who are free of ET. To gain additional insights and perspective, we also assessed awareness and knowledge among patients with a related tremor disorder, PD. Finally, we examined whether a range of demographic factors (e.g., age, gender, and education) influenced this knowledge.
MaTerials anD MeThODs subjects and setting
From August 1, 2015 through October 31, 2015, we consecutively enrolled 250 individuals in order to conduct a 10-min in-person interview. As personal medical data were not collected during the interview, the Yale University School of Medicine Internal Review Board determined that signed informed consent was not necessary. By design, three samples of participants were carefully chosen with an expectation that level of awareness of neurological problems, and ET more specifically, might differ subtly across the three. The first sample comprised 100 persons who were expected to have the least knowledge of ET. These were individuals attending a routine outpatient visit at the Yale Vascular Disease Clinic. An accompanying person(s) (e.g., family member) was also interviewed, if available. The patient and accompanying person were interviewed separately so as not to influence one another's responses. The second sample comprised 100 persons. These were general neurology patients (e.g., headache, low back pain, and neuropathy) and their accompanying person(s), if available, who were attending a routine outpatient visit in the Yale General Neurology Clinic. The patient and accompanying person were interviewed separately. The expectation was that the second sample group might be more aware of ET than the first. The third group comprised 50 PD patients who were attending a routine outpatient visit in the Yale Movement Disorders Clinic. They were expected to have the greatest awareness of ET.
Enrollment during this period was on certain days of the week, depending on the availability of the interviewer (SS). On interview days, the interviewer approached all patients who were seeing one of the participating doctors on that day (JI in the vascular disease clinic, BK and CG in the general neurology clinic, and DM, AP, and DR in the movement disorders clinic). As these were adult clinics, only individuals aged 18 years and older were enrolled.
Questionnaire
The questionnaire was designed by two of the authors (SS and EL), with one of them (EL) being a senior movement disorders neurologist with a special interest in tremor research. These authors consulted published questionnaires on public knowledge of other neurological disorders [e.g., see Ref. (13) ], making modifications and adding items that were more relevant to ET. After piloting the questionnaire on 15 enrollees (not included in our final sample of 250 participants), final modifications were made.
The final questionnaire comprised 31 questions, which included single choice, multiple selection, or fill-in-the-blank responses. The first several questions were demographic (age, gender, education, ethnicity, and occupation). Participants were then asked, "Have you ever heard of or read about a disease called 'essential tremor'?" Because this question required knowledge of a single term, if the respondent replied "no", the interviewer then provided three synonymous terms (i.e., "sometimes also known as 'benign tremor, ' 'kinetic tremor, ' or 'familial tremor'") to see whether this garnered additional positive responses.
We also wanted to exclude participants who themselves might have ET, as their knowledge of ET would skew the results. Hence, we asked a series of five screening questions about ET (presence of uncontrollable shaking or tremor; prior diagnosis of ET; presence of arm tremor; presence of head tremor; and presence of voice tremor). If a non-PD participant answered "Yes" to any one of the five ET screening questions, then the interview was terminated. If a PD participant answered "Yes" to any one of three of the ET screening questions (prior diagnosis of ET; presence of head tremor; presence of voice tremor), the interview was similarly terminated.
Participants (n = 99) who (1) answered affirmatively to the initial question about awareness of ET and (2) did not screen positive for ET, were asked to continue, answering the remaining 15 questions that asked about the clinical features, disease course, and treatment of ET.
A 3-min, 5-item mini-mental state screen was also performed to briefly assess attention, orientation, calculation, and recall in PD patients.
statistical analysis
All calculations were performed in SPSS statistical software (version 21; SPSS Inc., Chicago, IL, USA). All tests were two-sided, and significance was accepted at the 5% level. Using analysis of variance (ANOVA) and chi-square tests (or Fisher's exact test), we compared demographic factors across the three samples of patients. Each of the five subgroups (vascular disease patients, their accompanying persons, general neurology patients, their accompanying persons, and PD patients) was asked, "Have you ever heard of or read about a disease called 'essential tremor'?" Using a chi-square test (or Fisher's exact test), we compared the proportion in each subgroup who had responded affirmatively. We compared affirmative responders to those who did not respond affirmatively in terms of demographic factors, using Student's t-tests and chi-square tests. In a multivariate logistic regression model that included age, gender, Caucasian race, educational level (bachelor's degree or higher vs. other), and In a logistic regression model that included age, gender, Caucasian race, educational level (bachelor's degree or higher vs. others), and occupation (health-related vs. other), we found that healthrelated occupation (OR = 2.42, 95% CI = 1.13 -5.17, p = 0.02) and education (OR = 1.96, 95% CI = 1.14 -3.37, p = 0.016) were independently associated with increased odds of responding affirmatively. In PD patients, affirmative response was not associated with mini-mental state screen score (Student's t-test = 0.21, p = 0.83).
We asked 99 participants with affirmative responses, the remaining 15 questions concerning the clinical features, disease course, and treatment of ET. Because a similar proportion of general neurology patients, vascular disease patients, and their accompanying persons responded affirmatively to the question about awareness of ET, for the remainder of the analyses, these 74 were combined. The 25 PD patients were still analyzed separately ( Table 2) . However, as there were few differences between the 25 PD and 74 non-PD participants ( Table 2) , we combined the data as well ( Table 2) . More than three-quarters of the participants who responded affirmatively acknowledged that the main symptom of ET was shaky hands ( Table 2 ), yet ~10% could not identify the main symptom and 40% identified the legs as a prominent site of tremor. Nearly all associated the care of ET patients with a neurologist. Approximately 1/3 were either unsure or thought ET was the same disease as PD. Approximately 1/4 thought that ET was the same as frailty-or aging-associated tremor ( Table 2) . The underlying causes of ET were quite varied, with threequarters attributing it to genetic inheritance, while similarly high proportions attributed it to odd causes such as trauma or alcohol abuse ( Table 2) . Nearly 20% thought ET was associated with increased risk of mortality and another 35% were unsure. Nearly two-thirds thought that diet and exercise could help to prevent or control ET. Only one-third knew of the existence of therapeutic brain surgery. Nearly 1/5 thought ET might be curable. The most commonly listed decades of onset were in the 40s, 50s, or 60s, but rarely after that. Less than one-half were aware that children can have ET and nearly 3/4 did not know of a celebrity or historical figure with ET ( Table 2) .
DiscUssiOn
Essential tremor is estimated to affect seven million individuals in the United States alone (5); indeed, it is one of the most common neurological diseases. Also, it is the most common tremor disorder, as much as 20 times more prevalent than PD (14) . However, ET does not have a strong presence in the media and is overshadowed by other movement disorders such as PD. Public awareness as well as public misconceptions of/about disease are important issues for patients (12, 13) ; however, to our knowledge, these have never been studied in ET.
In the current survey, leaving aside those with PD, only 10-15% of people surveyed had ever heard of or read about ET. In other words, 85-90% had not heard of ET. Even among patients with PD, a related tremor disorder, only 32.7% had ever heard of or read about ET. Providing confirmatory clarification increased these values, but they were still low (~40% of participants without PD and 51.0% participants with PD). By comparison, surveys of epilepsy indicate that more than 90% of respondents are aware of that condition (13) .
Even among the minority of participants who had heard of ET, ~10% could not identify its main symptom, ~1/3 could not distinguish ET from PD, ~1/4 thought that ET was the same condition as frailty-or aging-associated tremor, ~2/3 attributed ET to trauma or alcohol abuse, only 1/3 knew of the existence of therapeutic brain surgery, less than one-half knew that children could have ET, and nearly 3/4 did not know of a celebrity or historical figure with ET. Hence, both lack of knowledge and misconceptions were quite common.
Several demographic features (higher educational level and health-related occupation) were associated with greater awareness of ET. To some extent, female gender was associated with greater awareness as well. Yet even among participants in healthrelated occupations, 13/36 (36.1%) were unaware of ET. Among participants with a bachelor's degree or higher, 53/108 (49.1%) were unaware of ET.
Parkinson's disease patients, not surprisingly, were more aware of the existence of ET than were other participants; however, their knowledge of the clinical details was largely similar ( Table 2) . General neurology patients were no more aware of the existence of ET than were vascular disease patients. Some of this could be due to the fact that the former comprised both established patients as well as new patients who might not have been in a neurological treatment setting of any kind before. Even with this caveat, the lack of difference is intriguing.
Given the lack of public knowledge of ET, one should consider possible interventions for increasing the level of awareness toward ET. Patient-centered foundations already do an excellent job of supporting patient needs and increasing awareness through educational activities; an increase in such activities would be beneficial. Second, a highly visible public spokesperson with ET could also increase awareness more broadly.
This study should be interpreted within the context of several limitations. First, while we surveyed 250 individuals, this number is modest, leaving us with small cells in some of our analyses. In addition, the sample was not strictly population-based, so the results cannot be directly extrapolated to the population. Second, future questionnaires may wish to elicit additional information on the precise sources of information on ET for those participants who were aware of it. This kind of information could guide efforts to extend and increase public knowledge of ET. A strength of the study was the sampling of five different types of individuals who were carefully selected a priori to have a range of knowledge of ET, from vascular disease patients who were expected to have the least, to PD patients who were expected to have the most. Second, all individuals who were approached agreed to participate and there were no refusals; by contrast, mailed surveys often have low response rates, making selection bias an issue. Finally, this is the only study to our knowledge to directly address this issue.
In summary, public knowledge of the existence and features of ET is overall poor. Greater awareness is important for the ET community and for organizations that perform public outreach for ET.
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